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1,450° C., and the outside of the furnace walls would not be at 20° C., but at some higher temperature, say 100° C. These differences of temperature between the walls and the adjacent gases are due to the thermal resistance at the contact, and the flow of heat through the wall is less than it would be if the inside of the wall were at 1,500° C. and the outside at 20° C.
If we can measure the temperatures of the inside and the outside of the walls we can calculate the flow of heat through the walls and this gives us the whole loss of heat. If, however, we only know the temperature of the gases in the furnace and of the air outside the furnace, we shall need to know the thermal resistance of the contacts, before we can calculate the loss of heat.
The conductivity and resistivity determining the flow of heat through contact surfaces are expressed in a manner similar to the thermal conductivity and resistivity of conducting bodies, except that contact conductivity and resistivity are expressed in terms of the unit square of contact surface instead of the unit cube of conducting material1
RADIATION AND CONVECTION OF HEAT
The loss of heat from the outside of a furnace is due partly to conduction—that is, the transfer of heat (by molecular motion) to immediately adjacent bodies, such as the supporting masonry and the air surrounding the furnace; and partly to radiation—that is, the transfer of heat from the furnace by vibrations in the lumin-iferous ether. Radiant heat passes with little loss through air and other gases but is partly reflected and largely absorbed when it meets solid or liquid substances.
The loss of heat by conduction through solid substances has already been considered. The loss of heat by conduction to the surrounding air is very greatly increased by "convection"—that is, the movement of the heated air away from the furnace, carrying with it the heat which it received by conduction from the furnace walls.
The loss of heat by radiation is very small from polished metals and varies considerably with different metals and their degree of polish, 'but in the case of rough substances, such as the black iron-work, or brick work, of which furnaces are built, the rate of loss is almost independent of the nature of the radiating
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